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httpcense.Abstract Introduction: The safety and quality of the administration of medications by nurses raise
the opportunity to study risk factors such as circadian rhythm sleep disorders, fatigue, and
depression.
Objective: This study was conducted to explore the extent of nurses’ circadian rhythm sleep
disorders, fatigue, and depression and their impact on medication administration errors.
Subjects and methods: Both approval from the hospital ethics committee and formal patient
consent were obtained. A descriptive cross sectional study was conducted using a demographic data
sheet, a depression scale (CES-D), a modiﬁed fatigue severity scale, a medication errors observation
sheet and an AASM two week sleep diary.
Results: The average number of medication errors per nurse per shift was 1.40 ± 2. ‘‘Wrong
time’’ and ‘‘wrong rate’’ were the most frequent medication errors (23.1% each). About half
(51.9%) of the nurses reported deﬁcient sleep hours. Medication errors were negatively correlated
with average working hours and positively correlated with depression score; errors peaked with
irregular shift work patterns and irregular night sleep patterns in nurses with more than 4 night
shifts in the preceding 2 weeks. Fatigue was signiﬁcantly correlated with total depression score
and signiﬁcantly associated with deﬁcient sleep hours. Additionally, the depression score was751614; fax: +20 50 2260138.
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146 A.M. Saleh et al.signiﬁcantly affected by irregular sleep patterns. There were signiﬁcant relationships between sleep
medication intake and medication errors, depression, and fatigue. Linear regression analysis
demonstrated that the independent predictors of medication errors were the number of patients
under the nurses’ direct care and the depression score of the nurses.
Conclusions: Medication administration errors, fatigue and depression were all signiﬁcantly
affected by circadian sleep disorders. An administration’s control of work ﬂow to provide
convenient sleep hours will help in improving sleep circadian rhythms and consequently minimize
these problems.
ª 2013 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier
B.V.Open access under CC BY-NC-ND license.Introduction
Administration of the ‘‘right drug in the right dose at the right
time to the right patient by the right route’’ is the nurse’s
responsibility. Therefore, it is imperative that nurses clarify
ambiguous orders, have the requisite knowledge and strength
of character to question orders that are inappropriate, double
and triple-check the medication, dosage and identity of the pa-
tient, administer the medication at the right time and through
the correct route and closely monitor the patient [1]. A gener-
ally accepted deﬁnition of a medication error occurs when a
health care provider chooses an inappropriate method of care
or when the health provider chose the correct method of care
but executed it incorrectly; medical errors are often described
as human errors in health care [2]. However, medical errors
are subject to debate, as there are many types of medical er-
rors, ranging from minor to major [3], and the cause of these
errors is often poorly understood [4].
Circadian rhythms regulate subjective alertness, cognitive
functions, and sleep propensity as well as core body tempera-
ture, and hormone secretion. Disturbances of circadian
rhythms result in disturbed sleep and impaired performance
and alertness [5,6]. Shift workers often experience circadian
disturbance, especially when they are working overnight or
in rotating shifts; shift work schedules are associated with in-
creased risk of accidents and injuries [7–9]. Personnel who
work during the evenings and at night experience disruptions
in circadian rhythms, which may aggravate fatigue. Fatigue
may contribute to the human error part of medical errors
[10]. Sleep difﬁculty increases the risk for depression, even in
a person who has no history of depression [11]. Depression
is a syndrome characterized by a group of symptoms, includ-
ing changes in one’s mood (sadness and guilt), behavior (isola-
tion), thoughts and perception patterns (less concentration and
lower self-esteem), physical complaints (sleep, hunger and sex)
and a high risk of suicide [12]. Depression can be more com-
mon among women living in stressful situations in their early
adult years. Importantly, most nursing professionals are wo-
men, and working in the ﬁeld of health-care can be relatively
stressful [13,14]. Because of the high incidence of medical er-
rors and large gaps in health-care quality including medication
errors and patient deaths, patient safety is a central concern of
current health-care delivery systems, and medication adminis-
tration errors are often used as indicators of patient safety [15].
Nurses play a pivotal role in the health care team, perform-
ing a range of safety-critical tasks. Because nurses administer
most of the medications to patients in hospitals, medication er-
rors can be directly affected by nursing care [16]. Medicationerrors are considered to be preventable adverse effects of care,
even if the patient is not harmed. Little research has focused
speciﬁcally on circadian rhythm sleep disorders, fatigue, and
depression in hospital staff. However, circadian rhythm sleep
disorders, fatigue, and depression are unique risk factors, par-
ticularly for nurses in the hospital setting.
Therefore, this study was conducted to explore the extent of
nurses’ circadian rhythm sleep disorders, fatigue, and depres-
sion and their impact on medication administration errors.
Subjects and methods
The study was conducted at the Oncology Center of Mansoura
University (2 medical units and 4 surgical units), which is a 250
bed facility afﬁliated with Mansoura Teaching University Hos-
pital. A descriptive cross sectional exploratory design was uti-
lized in this study. A convenient sample of 52 full-time staff
nurses was selected from the previously mentioned Oncology
Center to be involved in the study.
Out of 70 nurses, a sample size of 59 is needed with 95%
conﬁdence level and 5% conﬁdence interval. After reviewing
the sheets, 7 cases were excluded because of incomplete data,
leaving 52 cases as the ﬁnal sample size.
Data were collected using the following tools:
(1) The demographic data sheet, which included: nurse’s
gender, age, years of experience, weight, height, marital status,
qualiﬁcations, average number of working hours, number of
patients for whom the nurse is responsible, shift of ﬁlled in
questionnaire, and number of night shifts in last 2 working
weeks.
(2) The Depression Scale (CES-D) developed by Radloff
[17]. It is a self-reported depression scale consisting of 20 ques-
tions. Scoring for all except questions 4, 8, 12, and 16:
 0 points: Rarely or none of the time (<1 day),
 1 point: Some or a little of the time (1–2 days),
 2 points: Occasionally or a moderate amount of the time
(3–4 days),
 3 points: Most or all of the time (5–7 days).
For questions 4, 8, 12, and 16, the scoring is exactly the
same except that it is reversed: ‘‘Most or all of the time’’ is
scored 0 points, ‘‘Rarely or none of the time’’ is scored 3
points, etc. Roughly speaking, the higher the score, the greater
the depressive symptoms.
(3) The modiﬁed fatigue severity scale developed by Chal-
der et al. [18], which is a self-administered test designed to
measure the severity of fatigue symptoms. A score of 36 or
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scale consists of 11 statements, to which nurses are asked to re-
spond using a 7-point Likert scale ranging from completely
disagree to completely agree.
(4) The medication errors observation sheet developed by
Maria et al. [19]. The observation sheet consisted of (17) items,
which indicated any types of error, both those that occurred
and those that did not.
(5) Circadian rhythm sleep disorders (CRSDs) [20] were
determined by inclusion of the use of a sleep diary (AASM
2 week sleep diary) in the International Classiﬁcation of Sleep
Disorders, 2nd Edition (ICSD-2) 5 diagnostic criteria for all
CRSDs except jet lag. The two-week sleep diary was equiva-
lent to a 14-day sleep evaluation tool. It is a self-reported tool
with the following procedure: (1) Write the date, day of the
week, and type of day: Work, School, Day Off, or Vacation.
(2) Put the letter ‘‘C’’ in the box when you have caffeine, cof-
fee, cola, tea or an energy drink. Put ‘‘M’’ in the box when you
take medicine, including herbal medicine, vitamins or supple-
ments. Put in an ‘‘A’’ when you drink alcohol and an ‘‘E’’
when you exercise. (3) Put an ‘‘l’’ to show when you go to
bed. Shade in the box that shows when you think you fell
asleep. (4) Shade in all the boxes that show when you are
asleep at night or when you take a nap during the day. (5)
Leave boxes unshaded to show when you wake up at night
and when you are awake during the day.
After approval from the hospital ethics committee, the
researchers contacted the nurses to explain the purpose and
procedure of the study and to determine the available time
to collect data. Data were collected through the researchers’
observation of the nurses’ completion of the medication errors
observation sheets. At the same time, the socio-demographic
data sheets and sleep diary sheets were distributed to the stud-Table 1 Individual and job characteristics among studi
Variables
Age (Years)
Mean ± SD
Range
Gender
Male
Female
Marital status
Single
Married
Residence
Rural
Urban
Educational level
Associate in nursing
Nursing diploma
Baccalaureate degree
Postgraduate degree
Body Mass Index (BMI)
Working hours/week
Average years of nursing experience
Average years of medical oncology experience
Average number of patients under direct careied nurses to ﬁll in within a two-week period. At the end of this
period, medication errors were assessed by the researchers
through direct observation of the nurses’ work performance
during one working shift. Depression and fatigue scales were
self-reported by the nurses after explaining the difﬁcult items.
A pilot study was carried out in 10% of the study nurses in
order to test the clarity of questions, to make sure that items
were understood and to estimate the time necessary to com-
plete it. All nurses involved in the pilot study were later ex-
cluded from the study sample.
The purposes and procedures of the study were explained to
all participants, and they had the right to withdraw from the
study at any time. Oral consent to participate was assumed
by completing the questionnaire sheet.
Statistical analysis
Computerized data entry and statistical analyses were fulﬁlled
using the statistical package for social sciences (SPSS) version
17. Data were presented using descriptive statistics in the form
of frequencies, percentages, means and standard deviations for
quantitative variables. Data were considered to have reached a
statistical signiﬁcance at p-value < 0.05. Pearson correlation
analysis was used for assessment of the inter-relationships
among quantitative variables.
Results
Table 1 shows that the age of the study sample ranged from 19
to 34 years, with a mean of 23.48 ± 3.20. Most of the partici-
pants were female, and about two thirds of them were married
(98.1% and 65.40%, respectively). More than half of theed nurses (n= 52).
The studied nurses (n= 52)
No. (%)
23.48 ± 3.20
19–34
1 (1.90%)
51 (98.10%)
18 (34.60%)
34 (65.40%)
24 (46.20%)
28 (53.80%)
30 (57.70%)
11 (21.20%)
8 (15.40%)
3 (5.70%)
25.17 ± 5.50
55.84 ± 11.69
5.13 ± 2.87
4.65 ± 2.58
13.96 ± 6.00
148 A.M. Saleh et al.participants had their associates’ degree in nursing (57.70%)
and were urban residents (53.80%).
Table 2 shows the frequency of the medication errors by the
nurses in the study. ‘‘Wrong time’’ and ‘‘wrong rate’’ were the
most frequent medication errors (23.1% for each), followed by
‘‘wrong duration’’ and ‘‘monitoring error’’ (21.2% and 15.4%,
respectively). The average number of errors per nurse was
1.40 ± 2.02, and the errors ranged from 0 to 9.
Table 3 shows the results of the two-week sleep diary; in the
ﬁrst week, the average number of sleep hours was 7.0 ± 2.01,
but it was higher than the second week, which was
6.17 ± 1.62. There was an increased number of deﬁcient sleep
hours (51.9%) in the second week versus the ﬁrst week
(36.5%). Approximately half of the studied nurses (48.1%)
had a normal sleep pattern in the ﬁrst week.
Fig. 1 shows that there was a signiﬁcant negative correla-
tion between average sleep hours and medication errors
(r= 0.287; p= 0.03). However, a highly signiﬁcant positive
correlation was observed between depression and the fre-
quency of medication errors (r= 0.62; p= 0.000) (Fig. 2).
Additionally, there was a signiﬁcant positive correlation be-
tween total fatigue score and total depression score
(r= 0.35; p= 0.039) (Fig. 3). Furthermore, the frequency of
medication errors was higher with irregular shift work and
irregular night sleep patterns (Fig. 4).
Table 4 displays the signiﬁcant correlation between ‘‘sleep
hours’’ and fatigue (p= 0.02) and the signiﬁcant relationship
between ‘‘sleep pattern’’ with medication errors and depression
(p= 0.00 and 0.02, respectively). There was also a signiﬁcant
relation between taking sleep medication and resulting medica-
tion errors, depression, and fatigue (p= 0.01, 0.04 and 0.04,
respectively).
Table 5 shows signiﬁcant relationships between marital sta-
tus and fatigue (p= 0.0.04) and between the years of experi-
ence in medical oncology and medication errors (p= 0.03).
Highly signiﬁcant associations were found between medication
errors and the number of patients under the individual’s direct
care, depression and the number of night shifts in the last
2 weeks (p= 0.00, 0.02 and 0.05, respectively). The indepen-
dent predictors of medication errors revealed by linear regres-Table 2 Frequency of medication errors in studied nurses
(n= 52).
Types of medication errors No. (%)
Dose omission 5 (9.6)
Noncompliance 2 (3.8)
Over dosage 2 (3.8)
Under dosage 2 (3.8)
Extra dosage 2 (3.8)
Wrong strength 3 (5.8)
Wrong drug 1 (1.9)
Wrong dosage form 3 (5.8)
Wrong technique 4 (7.7)
Wrong route 1 (1.9)
Wrong duration 11 (21.2)
Wrong time 12 (23.1)
Wrong rate 12 (23.1)
Wrong patient 3 (5.8)
Monitoring error 8 (15.4)
Deteriorated drug 2 (3.8)
Average errors/nurse (Range) 1.40 ± 2.02 (0–9)sion are presented in Table 6. Depression and the number of
patients under the nurse’s direct care were the signiﬁcant pre-
dictors for medication errors (b= 0.381 and 0.302,
respectively).
Discussion
Nurses are responsible for the safety of their patients. Nursing
factors such as long work hours and fatigue are concerns, as
they may affect patient safety. One area of patient safety to
consider is medication use, speciﬁcally medication administra-
tion errors [21].
Results of this study revealed that wrong time and wrong
rate were the most frequent medication errors committed by
the studied nurses. These errors may be due to either oral or
written miscommunication, name confusion, similar or mis-
leading container labeling, or performance or knowledge deﬁ-
cits. These results agreed with those found by Leape et al. [22];
while there were more than 15 types of medication errors re-
ported, the majority of them were wrong time, rate dose,
and wrong drug.
So far, these results agreed with the results of Clancy [23],
Freedman Cook et al. [24], and Singer et al. [25], as they re-
lated medication errors to both human and technological as-
pects of hospital systems. Such systems consist of
components that include design, equipment, procedures, oper-
ations, supplies and environments, and errors may occur with-
in any of these components [26].
According to the data in this study, there was a signiﬁcant
negative correlation between average sleep hours and medica-
tion errors (r= 0.287, p= 0.39), which indicated that decreas-
ing the average number of sleep hours, the frequency of
medication errors was increased. These ﬁndings are supported
by those of Dean et al. [27]; the authors mentioned that nurses
need to ‘‘be alert enough to provide safe care for their patients
and alert enough to detect and correct the errors’’.
In the present study, it was observed that the frequency of
medication errors increased during irregular shift work and
during irregular nights. This result indicated that the nurses
who rotate between day and night shifts were found to have
more health complaints and were less satisﬁed with their work-
ing hours than their colleagues who worked in 8-hour shifts.
These ﬁndings are supported by [28] and the error rates are
associated with working in 12-hour shifts. These data may sug-
gest that the distinction between scheduled and unscheduled
time worked (time that is planned in advance versus time that
is unanticipated) may be more important than the actual num-
ber of work hours.
Medication administration is a part of daily nursing prac-
tice [29]. Medication administration errors can threaten patient
outcomes and are a dimension of patient safety directly linked
to nursing care. The safety of the patient is a central concern of
current health-care delivery systems [30].
The results of this study revealed that there was a highly
signiﬁcant positive correlation between depression and the fre-
quency of medication errors, which is indicated by increasing
medication errors correlating with increasing depression. This
ﬁnding could be a reciprocal one because women are at a much
higher risk for depression than men. Studies have also shown
that nurses (the vast majority of whom are women) may be
especially at risk.
Table 3 The bi-weeks sleep parameters of the studied nurses (n= 52).
Sleep parameters 1st week No. (%) 2nd week No. (%)
(1) Average sleep hrs 7.0 ± 2.01 6.17 ± 1.62
Deﬁcient 19 (36.5) 27 (51.9)
Suﬃcient 19 (36.5) 17 (32.7)
More than suﬃcient 14 (26.9) 8 (15.4)
(2) Sleep pattern
Normal 25 (48.1) 23 (44.2)
Regular shift work 8 (15.4) 7 (13.5)
Irregular shift work 5 (9.6) 11 (21.2)
Irregular night sleep 8 (15.4) 3 (5.8)
Advanced 6 (11.5) 5 (9.6)
Delayed 0 (0) 3 (5.8)
(3) Naps 8 (15) 11 (21.2)
(4) Exercise 14 (26.9) 13 (25)
(5) Medications 10 (19.2) 5 (9.6)
(6) Average number of coﬀee cups/day 1.44 ± 1.1 1.57 ± 0.95
Figure 1 Scatter plot diagram correlated medication errors with
average sleep hours.
Figure 2 Scatter plot diagram correlated medication errors with
depression.
Figure 3 Scatter plot diagram correlated fatigue with depression.
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who found that links exist between medication errors and
mild-to-moderate symptoms of depression among hospital
nurses. Nearly one-ﬁfth of nurses reported that patients in
their care during the previous year had experienced medication
errors occasionally or frequently, and this contributed to the
negative inﬂuences on the nurses, which cause feelings of sad-
ness and depression.
Kathryn and Margot [28] suggested that nurses may be less
able or willing to lend a hand to co-workers, which signiﬁ-
cantly leads to medication errors for reasons such as low co-
worker support, poor job security and consequently,
depression.
However, the Institute of Medicine [30] reported that low
income is correlated with nurses’ symptoms of depression.
Additionally, evidence from Fry and Dacey [31] suggests that
a link between stress in the clinical workplace and medication
errors is emerging; they found that patient safety outcomes,
including medication errors and other adverse events, were
Table 4 Relations between sleep parameters and medication errors
Sleep parameters Medication errors
(1) Sleep hrs r= 0.287, p= 0.04*
Deﬁcient 1.48 ± 2.12
Suﬃcient 1.47 ± 2.21
More than suﬃcient 1.00 ± 1.31
Test of signiﬁcance, p-value v2 = 0.04, p= 0.98
(2) Sleep pattern
Normal 0.43 ± 0.89
Regular shift work 1.00 ± 1.00
Irregular shift work 3.63 ± 2.65
Irregular night sleep 3.66 ± 1.15
Advanced 1.00 ± 1.73
Delayed 0.00 ± 0.00
Test of signiﬁcance, p-value v2 = 22.99, p= 0.00**
(3) Naps
Absent 1.09 ± 1.6
Present 2.54 ± 2.94
Test of signiﬁcance, p-value Z= 1.71, p= 0.08
(4) Exercise
Absent 1.50 ± 2.11
Present 1.14 ± 1.79
Test of signiﬁcance, p-value Z= 0.85, p= 0.39
(5) Medications
Absent 1.02 ± 1.55
Present 3.00 ± 2.94
Test of signiﬁcance, p-value Z= 2.61, p= 0.01*
(6) Number of coﬀee cups/day
Test of signiﬁcance, p-value r= 0.14, p= 0.92
*
signiﬁcant.
**
highly signiﬁcant.
Figure 4 Box plot diagram for the frequency of medication
errors in different sleep patterns.
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which in turn was related to stafﬁng inadequacy, poor nurse-
physician relations, and other ‘‘work-life’’ factors.
The current study demonstrated that there was a positive
signiﬁcant correlation between total fatigue scores and total
depression scores. It is quite expected that the relationship be-
tween fatigue and depression be a reciprocal one. Fatigue and
low energy were bothersome to 43% of nurses; pain in extrem-
ities and joints, trouble sleeping, and back pain were also com-
mon [28]. Moreover, the potentially negative inﬂuence of
depression is not limited to medication errors; a recent study
of patient outcomes in an intensive care unit also reported
associations between depression and fatigue [32].
Additionally, Subhashni et al. [32] found that thirty-ﬁve
percent of nurses had somatic symptoms and fatigue, which
were correlated with the presence of mild-to-moderate depres-
sive symptoms
However, a study by Fry and Dacey [31] suggested a possi-
ble relationship between hospital overcrowding and the stress
level of the nurses who work in those understaffed units. The
chronic stress experienced by those nurses and other staffers
may raise their risk of developing depression., and depression and fatigue among studied nurses (n= 52).
Depression Fatigue
r= 0.18, p= 0.19 r= 0.25, p= 0.05*
22.81 ± 6.45 50.07 ± 8.45
23.47 ± 11.63 44.49 ± 12.31
20.37 ± 7.11 39.37 ± 9.36
F= 0.36, p= 0.69 F= 3.94, p= 0.02*
20.65 ± 8.90 44.17 ± 10.54
19.71 ± 5.99 48.14 ± 15.41
29.91 ± 8.00 51.45 ± 9.32
26.00 ± 7.21 43.66 ± 2.08
18.20 ± 4.54 45.60 ± 10.18
22.33 ± 1.52 51.00 ± 3.46
F= 2.48, p= 0.02* F= 0.88, p= 0.49
22.17 ± 8.29 46.82 ± 10.27
24.45 ± 9.28 46.45 ± 10.12
t= 0.74, p= 0.47 t= 0.10, p= 0.91
22.41 ± 8.30 45.92 ± 11.54
23.33 ± 9.67 50.00 ± 6.47
t = 0.32, p= 0.74 t= 1.16, p= 0.25
22.06 ± 8.59 45.76 ± 10.25
28.20 ± 4.56 56.00 ± 9.66
t= 2.52, p= 0.04* t= 2.13, p= 0.04*
r= 0.064, p= 0.65 r= 0.13, p= 0.36
Table 5 Relations between individual and job characteristics and medication errors, and depression and fatigue among studied
nurses.
Medication errors Depression Fatigue
Age (years) r= 0.076, p= 0.59 r= 0.02, p= 0.89 r= 0.06, p= 0.63
Marital status
Single 1.76 ± 2.5 22.94 ± 9.02 51.18 ± 9.70
Married 1.18 ± 1.75 22.35 ± 8.39 45.00 ± 10.29
Test of signiﬁcance, p-value Z= 0.58, p= 0.56 t= 0.02, p= 0.82 t= 2.05, p= 0.0.04*
Residence
Rural 1.87 ± 2.02 23.75 ± 8.10 45.00 ± 11.45
urban 1.00 ± 1.96 21.71 ± 8.80 48.25 ± 9.68
Test of signiﬁcance, p-value Z= 1.87, p= 0.06 t= 0.86, p= 0.39 t= 1.10, p= 0.27
Educational level
Associate in nursing 1.73 ± 2.27 22.70 ± 9.65 47.36 ± 12.48
Diploma 1.18 ± 1.47 21.45 ± 5.14 40.90 ± 6.09
Bachelor’s in nursing 1.00 ± 1.92 25.37 ± 8.87 50.12 ± 5.41
Post graduated degree 0.00 ± 0.00 19.33±3.78 53.00 ± 0.00
Test of signiﬁcance, p-value v2 = 3.95, p= 0.26 F= 0.48, p= 0.69 F= 1.86, p= 0.14
Body Mass Index (BMI) r= 0.11, p= 0.57 r= 0.07, p= 0.71 r= 0.17, p= 0.40
Working hours/week r= 0.12, p= 0.26 r= 0.14, p= 0.31 r= 0.10, p= 0.45
Nursing experience (years) r= 0.20, p= 0.18 r= 0.04, p= 0.75 r= 0.07, p= 0.62
Medical oncology experience (years) r= 0.30, p= 0.03* r= 0.11, p= 0.44 r= 0.12, p= 0.41
Number of patients under direct care r= 0.55, p= 0.00** r= 0.31, p= 0.02* r= 0.06, p= 0.67
Night shifts in last 2 weeks
<4 1.00 ± 1.79 22.77 ± 8.29 47.87 ± 9.41
P4 2.41 ± 2.46 22.25 ± 9.41 43.00 ± 13.28
Test of signiﬁcance, p-value z= 2.03, p= 0.05* t= 0.17, p= 0.86 t= 1.41, p= 0.16
*
signiﬁcant.
**
highly signiﬁcant.
Table 6 Linear regression analysis for the predictors of medication errors.
Items Standardized coeﬃcients B t p-Value
(Constant) 1.377 0.176
Years of medical oncology experience .094 .803 0.426
Number of patients under direct care .302 2.165 0.036*
Number of night shifts/last 2 weeks .192 1.628 0.111
Depression .381 2.986 0.005*
Fatigue .158 1.194 0.239
Sleep hours .118 .995 0.325
Medication .042 .317 0.753
R2 = 68.2%, F= 5.46, P= 0.00**
*
signiﬁcant.
**
highly signiﬁcant.
Impacts of nurses’ circadian rhythm sleep disorders 151The current study results indicate that there are signiﬁcant
relationships between sleep parameters and medication errors,
and depression and fatigue among the nurses in this study.
These data suggest that sleep is a basic human need and that
fatigue builds up after night shift work, as the nurse is deprived
of both deep sleep and enough hours of sleep.
Sleepiness and fatigue often coexist as a consequence of
sleep deprivation. Sleepiness refers to a tendency to fall asleep,
whereas fatigue refers to an overwhelming sense of tiredness, alack of energy and a feeling of exhaustion associated with im-
paired physical and/or cognitive functioning [33].
Stutts et al. [34] added that the terms sleepiness and fati-
gue are not precisely the same thing. Sleepiness is the desire
or inclination to sleep, whereas fatigue is the lack of desire
or disinclination to continue performing the task at hand. A
person can be fatigued without being sleepy, but often the
two go hand in hand, and their effects are very much the
same.
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contributing to adverse events and medication errors, particu-
larly those occurring during the night shift.
Several studies have shown that failure to obtain adequate
sleep is an important contributor to medical errors, and a lack
of sleep makes many caregivers, including nurses, more prone
to irritability and anger toward those for whom they are car-
ing. This often leads to guilt, anxiety, depression, and more
sleep problems; Subhashni et al. says, ‘‘the difﬁculty in sleeping
sets up a risk for depression even in a person who have never
had a history of depression before’’ [32].
Although much evidence supports levels of fatigue-induced
impairment sufﬁcient to cause medication errors, little research
has been done to document the occurrence of fatigue-related
errors by nurses or nurse practitioners. In one study, nurses
who worked in rotating shifts were more sleep deprived and
more likely to fall asleep at work; they were nearly twice as
likely to report making a medication error when compared
with nurses who predominantly worked day shifts [36].
There is also some evidence that nurses do not acknowledge
the role that fatigue may play in critical incidents [35]. When
intensive care and operating room nurses were questioned
about errors, stress, and teamwork, approximately 60% of
them agreed with the statement that, ‘‘Even when I am fati-
gued, I perform effectively during critical times’’ [37].
This study has some limitations, including the cross-sec-
tional study design and the relatively small sample size. Sec-
ondly, we used standard questionnaires to assess fatigue and
depression rather than objective measures. However, we be-
lieve that this approach is necessary as an initial step to iden-
tify and quantify the magnitude of the problem. Thirdly, the
reported ﬁndings are subject to the personal deﬁnition and
understanding of the question. However, this problem is uni-
versal in most studies using questionnaires, and we explained
the questionnaire to the nurses personally.
Conclusion
Medication errors, fatigue and depression were signiﬁcantly af-
fected by circadian sleep disorders. Administration’s control of
work-ﬂow to provide convenient sleep hours will help in
improving sleep circadian rhythm and consequently minimize
these problems.
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